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Three keywords:

1. Lasers: 

which are the most relevant features for the experiment?

2. Gene edi�ng:

what is that?

3.     Plasmonics:

how can it help?
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OUTLOOK

preliminary experimental results, so far…

Three keywords:

1. Lasers: 

which are the most relevant features for the experiment?

2. Gene edi�ng:

what is that?

3.     Plasmonics:

how can it help?



LASER

A.White’s notebook on the first realiza�on of a HeNe laser





LASER

A problem found and solved

Goldfinger - 1964
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SETUP
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SETUP

Images of the focal spot
Beam envelope



SETUP

Images of the focal spot



2. GENE EDITING:

WHAT IS THAT?



THE DNA



GENE EDITING
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CRISPR-Cas9
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THE I-GENE PROJECT

In-vivo Gene Edi�ng by NanotransducErs



THE COMPLEX

Au spherical nanopar�cles (AuNP) func�onalized by affinity binding 
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3. PLASMONICS:

HOW CAN IT HELP?



LOCALIZED PLASMON RESONANCES
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LOCALIZED PLASMON RESONANCES
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LOCALIZED PLASMON RESONANCES



SIMULATED HEATING

Mul�physics simula�on including light absorp�on, temperature increase, heat propaga�on 



SIMULATED HEATING

Mul�physics simula�on including light absorp�on, temperature increase, heat propaga�on 
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EXPERIMENT
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   A0     1      2      3      4   B0      1     2      3      4

Sample material legend

0 : DNA only

1 : DNA + RE 

2 : DNA + AuNP + RE + dCas9

3 : DNA + AuNP + dCas9 (func�onalized)

4 : DNA + AuNP + RE + dCas9 (func�onalized)

                                                      

   C0     1      2      3      4   D0      1     2      3      4

Laser intensity

A : 5x109 W/m2

B : 2.5x109 W/m2

C : 1x109 W/m2

D : 0.6x109 W/m2

Electrophoresis gel analysis
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   Not properly working, yet!

PRELIMINARY



LOCAL TEMPERATURE INCREASE

DNA hairpin func�onalized 

with a fluorophore

Fluorescence quenched

Fluorescence ac�vated

Cy5

A nanosized thermometer



LOCAL TEMPERATURE INCREASE



LOCAL TEMPERATURE INCREASE
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LOCAL TEMPERATURE INCREASE
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3bis. PLASMONICS:

ANOTHER STRATEGY



Au NANORODS

Using nanorods rather than nanospheres leads to another, red-shiMed, plasmon resonance band 

NIR



DIMERS

Electric field amplitude

Field amplitude strongly enhanced close to the NP surface

Near-field effect



DIMERS

Electric field amplitude

Oscilla�ng dipole
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DIMERS



PRELIMINARY

Sample material legend

A : only DNA

B : DNA + dimer @15x1010 

C : DNA + dimer @30x1010 

D : DNA + dimer @7.5x1010 

E : DNA + dimer @5x1010 

F : DNA + dimer @2.5x1010

                                                      

   1A       B       C       D      E        F       2B      D       F

Laser intensity

1 : 8x1014 W/m2

2 : 4x1014 W/m2

  Maybe!         



CONCLUSIONS

•

• Simula�ons suggest feasibility

• Preliminary in-vitro tests in progress

• S�ll lot of work to do including other direc�ons
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